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Who We Are

* QOil & Gas Division
—Technical Permitting
* Groundwater Advisory Unit (GAU)
* Injection Permitting and Support
* Environmental Permits and Support
* Engineering Unit



What We Do (1 of 3

e Groundwater Determinations:

— SWR 13: Set and cement sufficient surface casing to
protect all usable quality water strata (BUQW)

— New Drills, Injection, Re-entry, Recompletion, P&A,
H-15, O&G Water Supply (W-1 if deeper than
BUQW), Cathodic Protection



What We Do (2 of 3

* Geologic Isolation (Forms H-1, W-14)

— No injection is allowed in Underground Source of
Drinking Water (USDW)*

— Depth of sufficient isolation below BUQW/USDW
e Test for Inactive Wells (+25 yrs) — (Form H-15)

— If requesting an extended area of review, then
GW-2 may specify for H-15 purposes only



What We Do (3 of 3

e Cathodic Protection and Microseismic wells
— Required if depth is >30 feet (SWR 99 & SWR 100)

— W-1 required if CP/MS well exceeds protection
depth

— Submit well schematic of CP/MS well with W-1

— GW-2 for CP/MS wells cannot be used for other
purposes



Water Classification (1 of 3

e Superior Quality Water (SQW) < 1,000 ppm
— Good tasting drinking water

e Base of Usable Quality Water (BUQW)<3,000ppm
— Protection depth as define by SWR 13

* Underground Source of Drinking Water (USDW) <
10,000 ppm (Brackish)

— Also protected by SDWA - No injection allowed in the
USDW*- Aquifer Exemption or EPA concurrence



Water Classification (2 of 3

Water Quality and Total Dissolved Solids (TDS)

The amount of TDS can be a general indicator of water
quality

TDS is a measure of the combined total of organic and
inorganic substances contained in water

Primarily consists of minerals, salts and organic matter

Cations Anions
Lithium Li’ Fluoride FI
Sadium, Na' Chloride Cr
Ammonium NH: Nitrite NOy
Potassium K' Bromide Br-
Magnesium \150; Nitrate NOs
Calcium Ca™ Phosphate PO~

Sulfate S04~




Brackish Resources Aquifer Characterization

System (BRACS) Program - Study Status

Completed studies

[ Be. Blaine Aquifer

B Bm. Blossom Aquifer

B CW. Carrizo-Wilcox Aquifer
[ GC1. Gulf Coast Aquifer
[] GC2. Gulf Coast Aquifer
[T GC3. Gulf Coast Aquifer

[ Lp. Lipan Aquifer

B Nh. Nacatoch Aquifer

B NT. Northern Trinity Aquifer
[ PV. Pecos Valley Aquifer

I QS1. Queen City and Sparta aquifers

B2 Rr, Rustler Aquifer

,w‘_

.
’, | &l [ﬁ |

Current studies

B ETP. Edwards-Trinity Plateau Aquifer

I HCT. Hill Country Trinity Aquifer

[_1 QS2. Queen City and Sparta aquifers

[] WCQSY. Wilcox, Carrizo, Queen City, Sparta, and Yegua aquifers

Texas Water
Board 102112019




GAU Tools and Techniques (1 of 4

The GAU uses Geographical Information System (GIS)

— Operator Provided Information
— Other Government and NGO Web Resources
— Legacy Cloth Maps and Well Files
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o Mineral occurrence data B onfe e I

Tenement, land status data

Radiometric data
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RRC Public GIS Viewer

* GIStools for identifying wells and links to completion info and well logs

&

&) Injection / Disposal from
X Srorage / Brine Mining
. Injection / Disposal from
.; Storage / 8nine Mining /
ol
. Inpection / Disposal from
Y  Storage / Bane Mining /
Gas
=, Injectson / Disposal from
..; Storage / Brine Mining /
Ol / Gas
o) Obzervation from
TS Storage / Bane Mining
Obszervation from
9 Storage / Bone Mining /
(11}
_ Observation from
) Storage / Bene Mining /
Gas
_ Observation from
‘@) Storage / Brine Mining /
Ol / Gas
‘.1'@ Plugged Storage / Brine
Maning
(@) Pluaged Storsge / Brine
= Maning / OM
&5 Plugged Storage / Brine
"% Mining / Gas

Mining / Od / Gas
Hon2/Dir Surface Locatons
") Honzontal Well

Directional Well

Horizontal)

Survey Abstract Labels

—

e
(RN NN

Hartre

S
3
B

1H|
32343

Number of identify resulits: 1

Result #1

APY

GIS WELL NUMBER

GIS SYMEOL
DESCRIPTION

GiS LOCATION SOURCE

GIS LAT (NAD2T)
GIS LONG (NAD27)
GIS LAT (NADS3)
GIS LONG (NAD23)
Wil Logs

OPERATOR'WELLBORE
WELLBORE STATUS
LAST PERMIT ISSUED

LAST PERMIT OPERATOR NUMBER

12333133

1H

Gas Well

Operator reported locabon - Distances and
Fiat

20175079

97 320332

29175329

-97 220599

Pdllino Pmifis

OPEN
760543
525398

Diposal Permis

Coordinates

Y .O!ﬂ._ [

Please Select 3 Coordinate System and entar the coordinates: &

GCS_North_American_1927

29.175079

-97.320332 Show
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* Texas Water Development Board — Water Data Interactive

https://www3.twdb.texas.gov/apps/waterdatainteractive/ground

waterdataviewer
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Intera

Base Maps ~
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Filters: 9
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3
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1:144448 9 | 3700 ft ® eI __‘) | STAR S
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https://www3.twdb.texas.gov/apps/waterdatainteractive/groundwaterdataviewer

Bureau of Economic Geology (BEG) — Surface Casing Estimator
 Link via “GAU Links” or
* https://coastal.beg.utexas.edu/surfacecasing/#!/

Casing Query Result
Well Casing Information

Logged Well

Q-Number: Q-62
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How do we Protect? (1 of 2

* Provide Depths for Surface Casing, Cementing, and Plugging

* Locate Geologic Isolation For Injection Wells (H-1, W-14)

— Depth of confining clay or shale below USDW is required 250’ Below

BUQW with 100” contiguous confinement

J ] { Conductor Casing
100 ~

\
\
\

1000 — !

= Cament
T Surtace Casing

T Deiling Mod

2000 — [+ [ Sa water Zona |

[ S ——

= Intermediate Casing
T Cement

- Production Casing

\ ,Production Tubing
\ /

7100 Kickol! Point

1
)

Geologic
Isolation ==
Zone

Injection
Allowed

Protect
Zonel

rotect

N' O

—
onell

Base of Usabtie Quanty Groundwaliel "

(< 3,000 pp TOS)

I sosoTma “I MsaTVYY J
-
'

| -

Base of USOW Groundwater : o e rod

(< 10,000 ppm TOS)




SELFPOTENTIAL | § iy |
. . . ailivelrs 2 ~ohea. wim l
Primary Criteriafor | TTTT 00 ] [ |
Geologic Isolation of I i S e
Injection Wells ey o R
St ! o :..._2 1
P

i 25 TS 1664 ft
(< 3,000 ppm TDS) t o

Base of USDW Ground i o] Y 6 = - 1805 ft
(< 10,000 ppm TDS) ] 3 i

50 feet of continuous relatively
impermeable strata between any
USDW and the injection zone

Shale section

250 feet of cumulative relatively

impermeable strata (for example,
clay or shale) between any UQW
and the injection zone

Top of Injection Zone

USDW - Underground Sources of Drinking Water I i
UQW - Usable-Quality Water

TDS - Total Dissolved Solids x 1
ppm — parts per miflion —

Modified from John Estepp, P.G
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Casing and Cement (1 of 3)

 SWR 13 requires surface casing protect
groundwater as stated in Groundwater
Advisory Unit (GAU) letter (Form GW-2)

— Surface casing protects usable-quality water from
drilling/completion process

— Cement prevents annular migration of fluids,
corrosion of casing and isolates formation

17



Casing and Cement (2 of 3)

 SWR 14 requires plugs be set to isolate usable
qguality water strata and to separate any

multiple UQW strata as determined by the
GAU

— Reason for multiple zones sometimes identified
on GW-2

18



Casing and Cement (2 of 3)

* Three layers of protection: surface casing,
production casing and tubing

o Surface CasiNE ——orssmi——

* Production casing ... .
D S
. Tubing — " :

* Packer

Perforations \

19



Attachments for H-1 and W-14

* Additional info is required for H-1 & W-14

— Representative well log required for H-1 and W-14

— Attach the Form H-1A or the W-14 (injection
interval?)

e GAU issues “no harm” letter for W-14 in
addition to the GW-2 Determination

— No harm letter includes depth of geologic isolation
(layers of clay/shale)

20



Reason for Filing

 Some GAU letters are multi-purpose, others
are specific to the purpose of filing
— Multi-purpose: New Well, P&A, Recompletion

— Specific: H-1 & W-14 because review will include
determination of the USDW and confinement
necessary for UIC permit

— H-15 specific when option is for large areal extent

21



Areal Extent or Well Specific

* Areal extent considered depends on the change
in elevation to protection depth over the area
requested

* Areal extent defined by area or by the wells as
specified (show on map)

* Specify well APl nos. in GW-1 remarks and/or
attachment

* GAU letter will specify areal extent and/or list
specific wells

22



H-15 Areal Extent

e H-15 Special Condition (H15SC)

— Extended areal extent specific for H-15 filings

— If BUQW varies >50 ft over the area requested,
GW-2 will state the deepest BUQW

— Example: BUQW 300 ft covering Sections A, B & C
good for H-15 purposes only as stated in the GW-2

Sec A / Sec B Sec C
100 = \
200 === =7~ "7~~~ \
F00 =i e e e

23



Application (Form GW-1

* Requests for Groundwater Determinations can
be made one of two ways
— Use the RRC On-Line System
— Download a PDF form on the GAU Website

* Email the completed GW-1 form to gau@rrc.texas.gov
* Send the completed GW-1 form through regular mail

* B ONLINE SYSTEM

sl General Help About

Welcome to the RRC Online System

Main Application

» Account Administration
» Drilling Permits {W-1)
« Completions

» Groundwater (GW-1)
» Digital Well Log Submission

AboutUs-  Oil & Gas-  Alternative Fuels-  Gas Services-  Pipeline Safety-  Mining & Exploration-  Hearings-  General Counsel-

Home © ONl& Gas ' Applications and Permits

Groundwater Advisory Unit (GAU)

NOTICE: As part of the RRC Texas Oilfield Relief Initiative, the GAU has identified areas with consistent + GAU Home Page
groundwater protection depths in the following fourteen (14) North Central Texas counties: Archer, Baylor, + Payments

Callahan, Foard, Haskell, Jones, Knox, Shackelford, Stephens, Taylor, Throckmorton, Wichita, Wilbarger, and = Oil & Gas Waste Disposal Wells Application
‘Young. Go to our North Central Texas Area page for more information. « Selsmic Survey Application

tians for Compieting the Fo

GAU provides Groundwater Protection Determinations for surface D
casing, underground injection and other underground activities. oo e R Trotecs Sraundnater

1t you are an o or gas operator in Texas, the Railroad Commission of Texas may reguire you to obtain a Groundwater = Researching Grounawater Protection
Protection Determination, which states the base of usable-quality groundwater and Deteminations and Data
adaitional isolation zones that should be protected for 2 well or multiple wells within a specified area

Groundwater Protection Determination Request (Form GW-1)
To request a Groundwater Protection Determination, submit the following documents:

1. A Form GW-1, which can be completed in two different viays:
= By online filing (RRC Cniine System)
+ Google Chrome 37.0+ is recommended. Other browsers cause known technical issues
« JavaScript must be enabled
- Pop-up blocking software must be disabled
= Using the Interactive FOF
2. A scaled map showing the well I0calion and surounding survey iines
3 A copy of the electric log, if you are plugging, re-entering an existing well, or converting to a water well (Form.
P13, Agpiication of Landowner fo Gondition an Abandoned ¥ resh Water Proguction); and
4. Application fee (Expediled fee, optional)

For detailed information regarding the Form GW-1 on the Online: System refer to the Groundwater Application User's
Guide. The online Groundwater Application will only allow oil and gas operators who have registered wih the Railroad
Commission of Texas by filing an annual Organization Report (Form P-5). If you are not a registered P-5 operator, you 2 4
will be required to SUDMIt the Form GW-1 using the Interactive PDF format version. For instructians on filng the Form
GW-1 by PDF go 10 the INSUCions for Completing 1 (FDF) page




Menu and User Guide

My Applications (Status)
— Check application status
— “Draft” means not submitted

Search for previous filings
New Application
User Guide

Menu

Home

# RRC Online

A GW-1 Home

My Applications
] Draft

“ Submitted

™ Returned

“ Issued

™ Withdrawn
Search
A2 All Applications

Application

% New Application

Help

=

(‘ User Guide )

Y o g o

25



Reason for Filin

* GAU letters for UIC application must have the
correct purpose of filing (H-1 or W-14)

— Attach Form H-1A or W-14
— Log required for H-1 and W-14

Groundwater Application : GW-1

Filing Information

If Reason for Filing is '"New Production Well', data fields will be prepopulated if available from an entered AP! Number/DP Number. Data will not be prep
Effective 02/01/2016, an Application Fee with Surcharge totaling $250 will be payable on initial submission of this application.

Reason for Filing’ Test On Inactive Well (H-15) v API Number 42- 000-00000
«1 Injection into Non-producing Zone (W-14) -~
Areal Extent | Radius Distance
Injection into Producing Zone (H1)
Previous GAU No. for this well| Leak Test (LT) Rig On Location

«1 Microseismics (MS)
Submission Date Regular Register NO. Number
New Production Well
i Oil & Gas Water Supply Well

| Plug and Abandon (P&A)

Operator Information

Are you filing for P5 Operator?
ey ning P - Recompletion (RC)

Search Operator Reentry (RE)

Chaszhhine
e em—

26



Areal Extent or Well Specific

May request radius, section, abstract, lease...
Specify wells in “Remarks” or attachment
Show requested area on map (lease, survey, etc.)

Groundwater Application : GW-1

Filing Information

If Reason for Filing is 'Wew Production Well', data fields will be prepopulated if available from an enrered AP! NumbersDP Number. Data will not be prem
Effective 02/01/2016, an Application Fee with Surcharge totaling $250 will be payable on initial submission of this application.

Reason for Filingj Choose - API Number 42-
Areal Extent”  Radius - Radius Distance
Section "
Previous GAU No. for this well Abstract Rig On Location
Submission Dalek Leagus Regular Register NO. Mumber
| Labor
Operator Information Porcion
Are you filing for P53 Operator? « Share
Tract
5 h O t
Earc perator Black
Cperator Namek Lot trator Numberi
Leass -

27



Use existing well location plat or use RRC GIS to
create a map

A map is required with all application

Mining & Exploration- Hearings- General Counsel-

Home Oll & Gas Applications and Permits Groundwater Advisory Unit

Creating a Scaled Map

Requirements

At a minimum for a GW-1 application, the scaled map for a well should include
« The surface focation of the well - Please highlight the well or indicate In some way to make It easy to see relative
1o other welis on the map
« Two survey lines (of the section, abstract, league, etc.) 1o which the reference line measurements from the well are
made
Though not required, we prefer a professional map 1o also incluce: North arrow, scale bar, lease ines, survey lines that
are distinctive from lease fines, survey name and abstract number, measured distances of the well from survey lines

GPS coordinates of the surface hole location, lease name and well number, APl number if available, operator
information, county name, and ground elevation of the surface hole location

Example of a Basic Map

®

.
® 30040,
"

»onm

e

About Us- Qil & Gas- Alternative Fuels-  Gas Services-  Pipeline Safety -

Ground Water Advisol

°

°

°

GAU Home Page

Payments

North Central Texas Letter Exemplions

Cll & Gas Waste Disposal Wells Application
Selsmic Survey Application

Instructions for Completing the Form GW-1
Creating a Scaled Map

Jsing the RRC Public GIS Viewer
Submitting Well Logs Online

Surface Casing Estimator

How the RRC Protects Groundwater
Researching Groundwater Protection
Determinations and Data

28
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a Scaled Map

 Measure distances perpendicular to survey lines

North, !" North

30



e Obtain distances using the “Measure” tool

 Best tozoom in to get the best distance estimate

' D RRC Public GIS Viewer
& C A Notsecure

\ [ 5
| \ 2916
- . 'l *
\

{7z Well
oy o
_ -4) W k| @ |Feet /
Highlight: Ol = //
i E ( ?\ 4
4 Well Logs ‘ \ Measul nt Result \
EOR H13 Oil Wells | it Units ‘
High Cost Tight Sands = S e »
HCTS Deeper than 15,000 ft. : = D|Sta nce Qo \
Commercial Disposal > D \
Injection/Disposal = \. o

Orphan Wells : W
Z sk —y
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About Us- Oil & Gas- Alternative Fuels- Gas Services-  Pipeline Safety-  Mining & Exploration- Hearings- General Counsel-

FALROAD COMMSSION OF TEXAS

Home Of & Gas = Applications and Permits = Groundwater Advisory Unit

Using the RRC Public GIS Viewer

. . o GAU Home Page
Navigating - Payments
o North Central Texas Letter Exemptions
o OIil & Gas Waste Disposal Wells Application
o Seismic Survey Application
o Instructions for Completing the Form GW-1

¢ Creating a Scaled Map
= Using the RRC Public GIS Viewer

o Submitting Well Logs Online

o Surface Casing Estimator

C > o How the RRC Protects Groundwater
wee = \ o Researching Groundwater Protection
: Determinations and Data

You may instantly zoom 1o the lecation of an existing or permitted well by entering the eight digit AP| number into the
search bar and clicking the search icon (magnifying giass). The map will zoom centered on the well, and the well will be
highlighted in cyan (lght biue)

L

You can Iinstantly zoom to any location for which you have GPS coordinates. To do s, click on the “Coordinates” tool
shown below, select the correct coordinate system, and enter the appropriate coordinate values

Pare w8 Comtmme Iy w eves e comrmnams Y

Coordinate
System

| (OC5_Narm_Amscan 1937




RRC Public GIS Viewer (2 of 4

Injection / Disposal from
Storage / Baine Mining
Injection / Disposal from
Storage / 8nne Mining /
ol
Injection / Disposal from
Storage / Bane Mining /
Gas
Injection / Disposal from
Storage / Brine Mining /
Ol / Gas
5 Observation from
= Storage / Brne Mining
Observation from
9! Storage / Bone Mining /
(]I}
Observation from
Storage / Boane Mining /
Gas
Observation from
W) Storage / Brine Mining /
Ol / Gas
sy Plugged Storage / Brine
= Mining

® Plugged Storage / Brine
Mining / O
Plugged Storage / Brine
Mining / Gas

! Brine
Muning / Od / Gas

| Honz/Dir Surface Loecatons
Honzontal We

Directional Well

Survey Abstract Labels

| || &6 ’! !!Hw!!l E’I, u!!E G

GPS coordinates for surface location

GIS tools for identifying wells and plotting coordinates

Coordinates and survey calls consistent with other RRC
filings (RRC GIS, W-1, H-1, W-14, etc.)

GIS [dentify Results - Well LocaBion Altributes

3

\ E Number of identify results: 1
TS
\‘n = Resull #1
A \"’- - AP 12333133
\';\'. \B = GIS WELL NUMBER 1H
\ ! "
W\ s GIS SYMEOL S
) '::5 z DESCRIPTION S Yool
- GIS LOCATION SOURCE E’in.y;r.ar reported location - Distances and
L) GIS LAT (NAD2T) 20175079
GIS LONG (NAD27) 97 320332
GIS LAT (NADS3) 29175329
GIS LONG (NADS3) -97 320599
= 1 Weil Lops Driling Paimis Disposal Perma
OPERATOR'WELLBORE
x { y WELLBORE STATUS OPEN
LAST PERMIT ISSUED 760543
1H LAST PERMIT OPERATOR NUMBER 525398
§ "t 32448 - p— TOTH '{'* ——— —
| N DPAN et v‘
‘ Coordinates ]
T |
;
E Please Select 3 Coordinate System and entar the coordinates: A4
£ GCS_North_American_1927
—_— ! 29.175079 -97.320332 Show
= (-
0 0.3

armin,
1 )




RRC Public GIS Viewer (3 of 4

e Survey Information: Select “Identify” tool and

“Surveys”

ecure

/4 Wells
Highlight:

4 Well Logs
EOR H13 Ol wells
High Cost Tight Sands
HCTS Deeper than 15,000 ft.
Commercial Disposal
Injection/Disposal
Orphan Wells

Pipelines
4 Original Texas Land Surveys
LPG/CNG/LNG Sites
Operator Cleanup Program Sites
7.5 Minute Quadrangles
Water
Offshore & Bay Tracts
Railroads
City Limits
District Offices
4 Oil/Gas Districts
AED Districts
Pipeline Safety Regions
4 Restricted Dnlling Alert Areas
4 User Graphics

“Surveys” » | o

GIS Identify Results - Survey Altributes 0ax .;3993

Number of identify results: 1 Print
ABSTRACT NUMBER 103235
LEVEL 1 SURVEY NAME  CCSD&RGNG RR CO
LEVEL 2 BLOCK NUMBER X o
LEVEL 3 SURVEY NUMBER 24 \ 047
LEVEL 4 SURVEY NAME  HENDRICK, H
SCRAP FILE
ABSTRACT LABEL A-235 ' ot
\ 04728 1
\ ® 33688
@
1
nE =% 0‘1;%
\ -2 S = 5
\ - As 04725
e A' : ' .
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* Ground Elevation: Switch basemap to “Topo” and

estimate.

l[_’ RAC Public GIS Viewer

4 Wells
Highhght:

s Well Logs
EOR H13 Oil Wells
High Cost Tight Sands
HCTS Deeper than 15,000 ft.
Commercial Disposal
Injection/Disposal
Orphan Wells

Pipelines

o4 Onginal Texas Land Surveys
LPG/CNG/LNG Sites
Operator Cieanup Program Sites
7.5 Minute Quadrangles

. i

;‘_/ \ 033]@ ~2900 ft.

E =)
NS >
JIE ¢ N 3

= ) ‘\_4—7 ”~

= 4 s - %

E l\..':“\\

- PN

Contou; efev,atuon

55 value in feet

2916 e

Well ground elevation -7 ~*
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Log Submission

* Four ways to submit well logs
— Attach to application (Form GW-1)
— Digital Well Log Submission*
— Refer to log already available via RRC GIS*
— email or USPS mail in the hardcopy*
(* Note in GW-1 Remarks)

Upload Files

| certify that at this time | cannot submit all well logs in LAS format.

Choose Secondary Well Log Type(s)

) ¥
Choose Primar, y Well Log Type Acoustic/Sonic * Choose + Choose
- N y Tiff LAS
Select One Primary Well Log Type - CementBond Commen s
125 charact
Density charac g
Drillers
-
IMPORTANT: Please select a primary well log, For SWR 16 compliance, the primary well log should match the log header a iated with the Completion (G-1/W-2) filed for this well,
Select One Primary File File Name File Size File Type Primary Well Log Type Secondary Well Log Type Comments Upload status

Mo results found for search.

36



ment (1 of 3

 “Next” at the bottom of the page to accept the terms
and proceed to certification/payment.

e “Save” will save and exit! Return to GW-1 via
Menu/My Applications/Draft

Uplead Files -

IMPORTANT: Click Upload to upload the selected attachments

4 Choose
Choose File Ty.rpej'r Map
File Name File Size File Type Upload status
Mo results found for search
(10f1) 10 v
Additional Information -
* .o
Total Vertical Depth Elevation
Formation at Total Vertical Depth Remarks

37



ment (2 of 3

e Certification statement: Select to “Accept”, then the
“Payment” button to proceed to payment.

~
. J Railroad Commission of Texas Uver: Laws Ad

Yeny Groundwater Application : GW-1
Comphene the Applcancn Subminnion Procers
NRC O
View Application
W1 Hotw
SO0 1 Rand Une SEMMmant i I Das Below ANE SA0K The ACOapt Dax 16 SRty N The 2PRieanen
My Applicatons
Step 2 Clok the Paymant Das 53 pay fees. Paymant s made 31 iIntisl suominson. No fees will be charged 00 rescamission
vt
Stap 3. Once e paymrant i3 complete, select the RE TURN bution M the boiiom of the page to o Back 10 Tha submit applcation woreen —
ST
Renaret | &la
ur
el pera
mpé
W )
Search
AN Apphcanony
Applicabion
New ApQh b (.<t;l "anAMOC
Help
ey Unpde
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PayIRen

Payment (3 of 3)

* “Print Confirmation” here (now or never!)

e “Return” to go back and finalize submitting the GW-1.
Otherwise, the GW-1 remains in “Draft” status (not
submitted)

----------

B e T e R e e g

K &

39



Application Status

 If an application is returned, “Edit and Resubmit” to
make changes to the application and resubmit.

D

Railroad Commission of Texas User: Laura Adams

RALROAD COMMISSION OF TEXAS

Menu ‘. Groundwater Application : GW-1
Home .
Application Count : 1 My Applications
# RRC Online
Showing 1-1 out of 1 applications 1
A GW- Home Application Suk Name Operator Name
GAU Number & B PF S ~ o County & Lease Name & Well Number & Expedite &
My Applications Date Sucbmltted Status + k3 k2 Vel
Al «

- Draft - ELEON
- 191720 05-23-2018 Admin Returned Laura Adams OPERATORS, CLAY JONES 1H N 1
) Submitted LG
. Actions = o
) Returned Showing 1-1 out of 1 applications 1

A Edit and Resubmit
1 Issued
[ Withdrawn A View PDF

A2 Withd
Search fherew

A View Return Email
A2 All Applications

Application
% New Application
Help

? User Guide

Disclaimer| RRC Online| RRC Home | Release : 2.2.1 | Contact



GAU Letter Search

e Search for GAU letters using API, lease no. etc.
* Online GAU letters from June 2015 to current

Railroad Commission of Texas

Groundwater Application : GW-1

Search Applications
Trace v Operator Submitter 1t Operator r
GAU Number Number Application Status Select Status - Name Name Number
County Select One v Lease Name Lease Number Well Number API Number Survey Name r
Abstract Number Block Township Section Tract Lot r
League Labor Porcion Share SC Number
Submitted Date To D i Letter - Date Issued To Rig On
From From Location
£ search Clear Search Click the Clear Search button to clear the search criteria and results.
. cos Xz, e
Showing 0-0 out of 0 applications 10 v = Excel — CSV
GAU Number & Date $ A Status & itter Name & Operator Name < Operator Number & County & Lease Name & Well Number & API Number & Survey Name &
No results found for search
- e Ixz
Showing 0-0 out of 0 applications 10 v “= Excel ~ CSV
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Filing online helps expedite

No Special Characters (!@#5%"&*) or Spaces
Chrome Browser recommended

Map/plat — Info consistent with GW-1/W-1
More data favors the desired outcome

Shout out for more data (shallow log data)
Questions? Rig on Location! Call Us©
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Special Projects and Resources

Capitan Reef
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Capitan Reef (1 of 3)

e Located in West Texas Permian Basin and South East
New Mexico

 Present in Brewster, Culberson, Jeff Davis, Pecos,
Ward, and Winkler Counties




Capitan Reef (2 of 3)

e The Reef contains fresh water but no oil

— Important Hydrogeologic formation of the Permian Basin
— Classified by the TWDB as a Minor Aquifer of Texas

Jw T I8

e _ ‘ TEXAS

NEW MEXICO BASIN
EASTERN SHELF
i  Ef Paso : e, (R ’ o Midiand a
l N Guadalupe
.
\J \ Odessa
¢ 50 100 mules '\‘
0 0 10 1em N\ N Y= .. s

e Carbonate reef

Platforms : "4(
—_— P/ A MARAT, 7 3
. Basing MEXICO a8 n\)ﬁ‘“ootm(? BEL :o"' Q'\?‘:bqo 45




* Request logs (shallow)
data only) to help locate
reef

¢ Ca pita n Reef a d d ed to A Morhwestern Shelf Delaware Basin A

SWR 13 Geologic

Formation Listto be _ |

reported on i
Completions Reports £ & & =
(Forms G-1/W-2) P

Maodified fram King, 1948; Hayes, 1964; Tyrrrel, 1965; Pray, 1988
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Set BUQW for the North-Central Texas Area Groundwater
Protection Determination

Download GAU letter from GAU website
Does not apply for injection wells. Need to submit GW-1

Groundwater Advisory Unit (GAU) Links

e GAU Home Page

e Payments
o North Central Texas Letler Exemptions
e Ol & Gas Waste Disposal Wells Application

e Seismic Survey Application

e Instructions for Compieting the Form GW-1

e Creating a Scaled Map

¢ Using the RRC Pubiic GIS Viewer

o Submitting Well Logs Online

e Surface Casing Estimator

o How the RRC Protects Groundwater

e Researching Groundwater Protection
Determinations and Data

47



North-Central Texas GAU Letter
e GAU# 176782 for NCTAGPD

GROUNDWATER PROTECTION DETERMINATION

Form GW-2

Groundwater Advisory Unit

Date Issued: 31 July 2017 GAU Number: 176782
Attention: RAILROAD COMMISSION OF API Number:
P.O.DRAWER 12967-CENTRAL County: BAYLOR
AUSTIN, TX 78711 Lease Name: NCTAGPD
Lease Number:
Operator No.: 000015 i
Well Number:
Total Vertical Depth: 10000
Latitude: 33.600000
Longitude: -99.200000
Datum: NAD27
Purpose: New Drill
Location: Survey-Any Survey On List; Abstract-A-0000

To protect usable-quality groundwater at this location, the Groundwater Advisory Unit of the Railroad Commission of
Texas recommends:

The interval from the land surface to 20 feet beneath the base of Quaternary deposits, or 20 feet into the top of the
Permian red beds, or to a depth of 100 feet, whichever is deepest, must be protected.

This recommendation is applicable for all wells drilled within any survey abstract on the North Central Texas Area
Groundwater Protection Determination (NCTAPGD) List and includes all or parts of ARCHER, BAYLOR, CALLAHAN,
FOARD, HASKELL, JONES, KNOX, SHACKELFORD, STEPHENS, TAYLOR, THROCKMORTON, WICHITA,
WILBARGER, and YOUNG counties.

The NCTAGPD List can be found on the Commission's website and is subject to change.
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North-Central Texas Area Groundwater Protection Determination

Determination info also on RRC Public GIS Viewer

RRC Map
Alert Areas

Childress

q

Planview
Cedar Hill

Lubbock

_Lamesa Snyder

=
/EigS’pring
w land

/ye( ?

San Angelo

-
) TN _30mi

Altus S awion \.__
> 35
i 44 4 Duncan S
Ardmore :
1 Durant
Wichita Falls
Denison

(114,

GIS Identify Results - Alert Area Attributes

e
[Print| /

CATEGORY
AREA NAME

RESTRICTION
TYPE

RESTRICTION
SOURCE

COMMENTS

Known Groundwater Depth
Uniform groundwater and casing determinations area

GW-1 Not Needed

GAU

The groundwater determination is known in this area please
use the existing determination letter GAU# 176782. There is
no req to order a within these
designated abstracts and no refunds will be given should you
choose to place an order.

DATE CREATED 7/27/2017

orsicana

Brownwood

Texas

Waco

Killeen

/

=

/Cf\l\n‘ﬂc' Fari HERE QRarmin. 11ISES Tnh
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Surface Casin

* SCE provides operator with an estimate of casing
depths

* Prepared in cooperation with the RRC and BEG

Surface Casing Estimator

This web site provides operators with an estimate of casing depths to assist in obtaining the Groundwater Protection Determination Letter Surface elevation i

(pdf) e R
-~ {}y- - - Top of aquiter formation +25 ft

All estimates derived from this Web site must be verified by the RRC Groundwater Advisory Unit Team and final recommendations ‘9'"""-'% | Froeh water imolation zone

will be provided in the Groundwater Protection Determination Letter.

Railroad Commission of Texas regulations require that anyone drilling for oil and gas or reentering an existing oil and gas well must have a
plan for the well design that is approved by the RRC. Part of the plan must include use of surface casing and cement to protect fresh water
(generally a salinity of less than 1000 mg/l TDS) and useable quality water (generally a salinity of less than 3000 mg/l TDS). Surface casing x (-i';omws)
also helps protect the well from caving in and blowing out.

The well operator must have a letter from the RRC Groundwater Advisory unit, which is then provided to the RRC. which outlines where fresh
and usable-quality water is located. The RRC uses the recommendations in the Groundwater Protection Determination Letter for designing
well requirements

For a full explanation of the procedures and available resources for obtaining the Groundwater Protection Determination Letter, please visit
the RRC Groundwater Advisory Unit page that includes sample application forms, surface casing rules, expedited application procedures,

and contact information.

To acquire surface casing information, click the map below:

Go to the Surface Casing Estimator >

CLICK THIS MAP

This site is prepared in cooperation with the Railroad Commission of Texas and was financed through funds from the Railroad Commission of Texas and the Texas Commission on
Environmental Quality.

Effective September 1. 2011, the Surface Casing Estimator project is coordinated through the RRC Groundwater Advisory Unit. Prior to September 1, 2011, the Surface Casing Estimator
project was coordinated through the Texas Commission on Environmental Quality. 50



RRC Surface Casing Estimator

fanes

SCE via GAU quick links

Groundwater Advisory Unit (GAU) Links

o GAU Home Page
o Payments

o North Central Texas Letter Exemptions

o OF & Gas Waste Disposal Wells Appication
o Seismic Survey Appication

o Instructions for Completing the Form GW-1
o Crealing 2 Scales Map

o Using the RRC Public GIS Viewer

o Submitting Well Logs Online

o Surtace Casing Eslimator

o How the RRC Protects Groundwater

o Researching Groundwaler Protection
Determinations and Data

s Goographics | Ew MERE Garmn




Casing Query Result

Well Casing Information




Surface Casing Estimator (4 o

RRC Surface Casing Estimator

w ® RRC Surface Casing Estimator
@ Logged Well
@® Oil or Gas Well
@& Urban Areas
<@® Surveys
@ County Boundaries

® Alert Areas

RRC Surface Casing Estimator
Logged Well

+

Oil or Gas Well

Surveys
O

County Boundaries

n Casing Data Available

Alert Areas
Alert
D Aquifer/Drilling Hazard
D Gas Storage

Salt Dome

e 4 S % B

FX Orthoimagery Program, USDAFSA, GegEye, Maxar, CNES/A; rbﬁsQS,})Esr%HEREFG‘NmAﬁ




TWDB BRACS (1 of 2

Texas Water Development Board (TWDB) —
Brackish Resources Aquifer Characterization System
— Identify and designate brackish GW production zones

— Produce 30-50-year period without significant
Impact

— Work with GCDs and stakeholders in general (RRC)

Currently 85 million gallons per day of brackish
groundwater desalination (municipal use)

http://www.twdb.texas.gov/innovativewater/bracs/fag.asp
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http://www.twdb.texas.gov/innovativewater/bracs/faq.asp

Brackish Resources Aquifer Characterization
System (BRACS) Program - Study Status

Completed studies

[ Be. Blaine Aquifer

B Bm. Blossom Aquifer

B CW. Carrizo-Wilcox Aquifer
[ GC1. Gulf Coast Aquifer
[] GC2. Gulf Coast Aquifer
[T GC3. Gulf Coast Aquifer

[ Lp. Lipan Aquifer

B Nh. Nacatoch Aquifer

B NT. Northern Trinity Aquifer
[ PV. Pecos Valley Aquifer

I QS1. Queen City and Sparta aquifers

B2 Rr, Rustler Aquifer

X
FF

T
Eits

.

HigEEEdl
S

Current studies

B ETP. Edwards-Trinity Plateau Aquifer

I HCT. Hill Country Trinity Aquifer

[_1 QS2. Queen City and Sparta aquifers

[] WCQSY. Wilcox, Carrizo, Queen City, Sparta, and Yegua aquifers

Texas Water
Board 102112019




TWDB GCDs (1 of 2

e Groundwater Conservation District

http://www.twdb.texas.gov/groundwater/conservation districts/index.asp

Texas Water
Development Board

Connect with us: o @ Q @ \\:"

w
‘l
5
=
!

Home Board Financial Assistance Water Planning Groundwater Surface Water Flood Conservation Innovative Water GIS Data

Groundwater Conservation Districts

The Texas Water Development Board is charged with the approval of groundwater
management plans. All confirmed groundwater conservation districts in Texas are
required to develop and implement a management plan for the effective management
of their groundwater resources.

The TWDB provides a wide range of assistance to districts in the development of their
management plan from education to technical assistance with water-planning data.

If you need any assistance with your management plan, please don't hesitate to
contact us at 512-936-0817.

For individual groundwater conservation district information see:

e District Information (A-G)
e District Information (H-N)

o District Information (O-Z and other districts)

Aquifers

Groundwater Management Areas
Desired Future Conditions

Groundwater Conservation Districts

= District Information (A-G)

= District Information (H-N)

= District Information (O-Z and Other Districts)
= District Facts

= District Map

= Management Plan Checklist
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TWDB GCDs (2 of 2

1

2 n Springs/Edwards Aquifer CD - 811!
3 GCD - 17202001

4 o-Pedemales GCD - 1122001
:MWEOD-“IDM!
7.

8 Browster

LS

f‘;f

GCD - 11/822005
D - 1152002

CIII Fork GCO -

Clearwater UWCD amum

Coastal Bend GCD - 11/672001

Coastal Plains GCD - 11622001

BE3saEERAE

rockant coumy aco mmm

- 708”
ICD - 32301965
- 11/6/2001
- 111511996

C
Cuer
Duval Coun

Fayetta Count
Garza Col

i
flsad
!

- Qoliad cmmyocn 11162001
County UWCD - 11211984
mu pe County GCD - 11/14/1399
u-,n Trinity GCO - 5/32003
. Headwaters GCO - 11/5/1951
-npm UWCD - 1141997
.1 - 8482
N? Plaias UWCD No.1 - 2911951
l:ounuy uwcn - 8181587
UWCD No. 1 - 10/5/1957
Irlon Counl WCD - 8211385
unty UNCO - 1421933
KMy County GCD - 14/2/2004

IUCE..UBUIUUDUEDIEUUD.EUUIDUUEUDIUH.UGDME
T
§
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Districts *
Bandera County River Authority & Groundwater District - 14/7/1989
987

i [N

84 e [ remms | i fncccers]
e

Groundwater Conservation Districts

of
Texas

ous [recanres | e

Confirmed Groundwater

Conservation Districts (Cont.)* sz

[0 42 Kienble County GCD - 5312002

- nxa-wy County ccn 1122002
n-Kickapoo - 117311987

- ‘i. IJVO Oak UWCD - “.’7 1589

£ 46. Liano Estacado UWCD - 11/3/1998

{3 47. Lona Star GCD - 11)62001

) 43_ Lone Wolf GCD - 2/2/2002

] 43. Lost Pines GCO - 10512082

2] 50. Lower Trinity GCO - 11772006

£ 51. McMulien GCD - 11162001

[ 52 Medina County GCD - IRU|”1

] 53. Manard County UWD - 8/1.

[ 54. Mesa uvm:o IIM”Q

1 55. Mesquite G

1 56 Mid-East T

. Noeth MOC'D 1

- North Texas GCD - 1212009
Northem Trinity GCO - 5152007
Panhandle GCD - 12111956

. Pancla l:uny ocn 11/6/2007

1062001
Peranian Basin UWCD - 524/1985
_ Pinaywoods GCD - 11762001
. Plateau UWC and Supply District - 34197,
. Plum Crack CD - 5/1/1983

i
il
B8
T
i

5

L3

 Presidio County UWCD - /31/1999
. Real-Edwards C and R District - 30/1959
. Red River GCD - 9172008
Red Sands GCD - 11/52002
. Reeves County GCD - 11732015
RMIO GCD - 114612001

Plins GCD - 12611999
R\ll unty GCD - 6/5/2004
. San Patricio County GCO - 511212007
- Sandy Land UWCD - 11/7/1989
Santa Rita UWCD - 3/191989
. Saratoga UWCD - 11/7/1989
. Scuth Plains UWCD - 2/8/1992
Scutheast Texas GCD - 11/2:2004

5
3
i
2o
8
LY

WS tern
!uﬂCeu\ly 6CD - 1167200
. Stiing County UWCD - 431 8a
. Sutton County UW(

TEBRITREER 2B IR AN I IBLAWRLLTL

UWCD -9/1/1993
I %6. Victoria Cos GCD - 52

£ 97. Wes Tex GCD - 11)52002

3 8. Wintergarden GCD - 1/17/1998

4

92009
W GCD - 115572019

Other Districts **

[ Edwards Aguifer Authority
4 Harris-Galvaston Subsidenca District
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A NPV (PR
v
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Cenfirmed diatricts are arranged in alghabetical order.

o hes

by law ¢ slection.

* Districts that have, ks whole of paet, authority as sasigned oy
by Chapter 36 of the Texas Water Code. Please evfur questions
pertaining to Individual diatricts 1o the Sistrct themselws.

* The subsidence districts and the Edwards Aquifer Authority are net
Groundwater comsarvation disiricts as defined under Chapter 36 of the
Texas Waser Code. but have the abilty 10 regulate groundwater production
(Senate Bill 1537 fom the T9th Legislative Session and House Bill 2723
from the 883 Legislative Sessice).

I Fort Bend

3 County Boundaries

District QIS Data ¥ the Toxas
Commission o Environmantal Quatity. For more information,
phease contact TCEQ at 512-239-1000 or wras@iceq bexus.gov.

™ 185

0 —==

DISCLAIMER: This map was Texas Water using
OIS (Geographical Information System) software. No chaims are made to the sccuracy
er completaness of the information shown hersin nor 1o & suitabilty for a particular
wae. The scale and location of all mapped duta are sppraximate. Map dite: NOV-2013

TEXAS WATER DEVELOPMENT BOARD
1700 North Congress Avenue | P.0. Box 13231
Acatin, Texas T8711-3231

Texas Water
Development Board

W DX GO
5124637847

57



GAU Contact Info

Groundwater Advisory Unit 512-463-2741

James Harcourt, PG, Manager

Heather Hesskew
LaShonda Hicks
Tylynn Yezeski
Valerie Atkins
Cristian Astorga, PG
Rick Behal, PG
Norman Gearhart, PG
Toni Eilerts, PG

Karen Cassidy, PG
Hank Zhao, PhD, PG
Royce Massey, GIT
Bryce McKee, PG
Stephan Paetzold, PG

463-2980
463-3184
463-3052
463-3003
463-7137
463-3013
463-6473
463-2937
463-7280
463-6209
463-3313
462-7017
463-2259
463-3163

James.Harcourt@rrc.Texas.gov

Heather.Hesskew@rrc.Texas.gov

Tylynn.Yezeski@rrc.Texas.gov

Richard.behal@rrc.Texas.gov
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Questions ?

Now that’s what
| call high
quality H20

Questions?
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